While we are waiting to start

e Please, so that we may get to know you, our
audience a little better and for CME

e Please use your chat box

e Enter your name and email address (for CME)

e Enter your role in patient care (doctor, nurse,
technician, RT, MA, etc)

e Enter your comfort level with spirometry on a scale
of 1-5 with:

e 1 = Not very comfortable with spirometry
e 5 = Very comfortable with spirometry
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Learning Objectives

e |dentify the source and relevance of the
ATS/ERS guidelines for lung function testing
and reporting

 Discuss the ATS/ERS recommendations for
correct performance and reporting of
spirometry

* |dentify ATS/ERS guidelines to interpret and
classify the severity of identified abnormalities



Sources

e ATS/ERS sources

Standardization of Spirometry 2019 Update - American Journal of
Respiratory & Critical Care Medicine, Vol 200, 2019, 70-88.

Recommendations for a Standardized Pulmonary Function Report—
American Journal of Respiratory & Critical Care Medicine, Vol 196,
2017, 1463-1472.

General considerations for lung function testing - European
Respiratory Journal, Vol 26 (1), July 2005, pp 153-161

Standardisation of spirometry - European Respiratory Journal, Vol
26 (2), August 2005, pp 319-338

Interpretive strategies for lung function testing - European
Respiratory Journal, Vol 26 (5), November 2005, pp 948-968.

ATS website = https://www.thoracic.org/statements/pulmonary-
function.php



about:blank

Overview

e Background

e Spirometry and ATS/ERS guidance
e Performance of test — new 2019

* Interpretation
e Assessment of normal — new 2017 & 2019
e Reference pools — new 2017
e Determining adequacy — new 2017 & 2019

e Approach to evaluation
e Severity classification



Instrumentation

e Spirometer
e Meets standards of ISO 26782 reviewed 2016

Spirometry measures how
fast and how much
air you breathe out

http://health.allrefer.com/pictures-images/spirometry.html

Am J Respir Crit Care Med 2019;200:70-88.



Instrumentation

e Spirometer
e Meets standards of ISO 26782 reviewed 2016

* Flow-volume and volume-time displays explicitly
required
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Am J Respir Crit Care Med 2019;200:70-88.



Instrumentation

e Spirometer
e Meets standards of ISO 26782 reviewed 2016

e Flow-volume and volume-time displays explicitly
required

e 3 L calibration syringe for daily calibration

Am J Respir Crit Care Med 2019;200:70-88.



Performing Spirometry

e Preparatory instructions
e Avoid smoking within 1 hour
e Avoid alcohol/intoxicants within 8 hours
e Avoid vigorous exercise within 1 hour
e Avoid constricting clothing of chest/abdomen
e Avoid loose fitting dentures

e Prepare the subject
e Ask about iliness, pain, smoking, medication, etc
* Measure standing height and weight

Am J Respir Crit Care Med 2019;200:70-88.



Performing Spirometry

e \Wash hands — operator and patient

* Quiet comfortable environment (drinking water,
tissues)

e Patient in correct posture
e Seated erect
e Shoulders slightly back, chin elevated
e Seated in chair with arms, without wheels, feet flat on floor

e Attach nose clips

e Ensure tight seal of mouth on mouthpiece (generally
behind the teeth and on top of tongue)

Am J Respir Crit Care Med 2019;200:70-88.



Performing Spirometry in

COVID19 Era

Screen patients acknowledging difficulties
Limit tests to essential for immediate treatment decisions
Reassess risk/benefits over time

Measures to protect staff and patients

e PPE that limits aerosolized droplet acquisition in accord with your
infection control team
e Gowns
* Gloves
e N-95
* Face shield or googles

* Enhanced cleaning, wiping down surfaces with appropriate
cleansers

* Negative pressure room if available (it is not for us)

e Determine room air exchange to assess dormant interval
between tests (1 hour for us

https://www.thoracic.org/professionals/clinical-resources/disease-
related-resources/pulmonary-function-laboratories.php



Performing Spirometry




Performing Spirometry

e Forced Vital Capacity Maneuver

* From a maximal inspiration, the maximal volume of
air exhaled with maximally forced effort

e 4 distinct phases

1. Maximal inspiration — IS
Inadequate maximal inspiration

2. “Blast” of exhalation

3. End of forced expiration (no volume change = plateau =
<0.025 L over 1 sec) but no longer than 15 seconds —
IS ending prematurely

4. Inspiration at maximal flow back to maximal lung
volume

Am J Respir Crit Care Med 2019;200:70-88.



Performing Spirometry

e Exhale maximally and completely until no
more air can be expelled (maintain posture)
e Use “vigorous” coaching (warn patient)
* “Blast it out !!'” as opposed to “blow”
» “"Keep going, keep going !'I", “More, more, more !!!”
e “Squeeze it out ... until your lungs are completely
empty”

e There is no longer a minimum requirement for
FET (previously 6 sec — adult; 3 sec — child)

Am J Respir Crit Care Med 2019;200:70-88.



Performing Spirometry

* [nspire with maximal effort until completely full
e “Completely fill your lungs back up”

e Perform minimum of 3 maneuvers
 No more than 8 are usually required
e Except children may benefit from more than 8

Am J Respir Crit Care Med 2019;200:70-88.



Most Common Errors

e Patient
* Failure to take a complete inhalation prior to exhalation
e Stops exhaling too soon
e Slow test start = didn't "blast" out at beginning of test
e Obstructed mouthpiece with teeth or tongue
e Cough during test

e Technologist
e Failure to request enough efforts to obtain best effort
e [nsufficient motivation & enthusiasm to obtain best effort

Am J Respir Crit Care Med 2019;200:70-88.



Clinical Data Gathered

e Forced Vital Capacity (FVC) maneuver
e Graphic displays

* Flow Volume Loop — single best effort

e Volume vs time curve — single best effort
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Flow-Volume Loops

Recognize characteristic patterns
Recognize poor effort or mistakes
Directly determine peak flow
Directly determine FVC




Flow-Volume Loop
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Flow-Volume Loops:
Patterns

Normal Variable extrathoracic
upper airway obstruction
(eq, tracheomalacia,
vocal cord paralysis)

Expiration
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https://www.slideshare.net/arjunchhetril21/bedside-respiratory-assessment-spirometry



Volume vs Time Curve

e Recognize characteristic patterns

e Recognize poor effort or mistakes and when
they occur during the maneuver

Direct
Direct
Direct

y O
y O

YO

etermine FEV1
etermine total expiratory time (TET)
etermine FVC



Volume vs Time Curve

The Volume-Time Curve (The Spirogram)
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Meets ATS Effort v/ Meets ATS Reproducibilty

Allergy & Immunology Clinic

ergy ol Summary of all Pre Efforts el [ [¢ [1 01 [ L[]
Wilford Hall Ambulatory Surgical Center

Pred Best %Prd 2 3 4 5 6 7 8

StartTime 19:35 19:36
FVC 4.14 3.44 83 3.36 325
FEVy 3.26 273 84 273 270
e . FEV1 / FVC 79 79 100 81 83
Na.me: Cough Te_St ID: 10001 Test date/time: 2/17/2019 7:33:03 PM FET 8.72 848 742
Haght attest: 66in ) V [EXT] 0.10 0.05 1.07
Weight at test: 160 Ib Sex: M Birthdate: 01-Jul-62 Age at test: 56 v [EXTI/FVC
BMI at test: 25.9 Smoking history (pk-yrs): N/A Ethnicity: White -
Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD £ Fails ATS due to: Startof  Startof  Cough

Predicted set: GLI 2012 expiration _expiration

1100 Wilford Hall Loop
San Antonio, TX 78236 Phone: (210) 292-4278

FVC Flow vs. Volume FVC Volume vs. Time

Spirometry ATS & 4
Parameter Best LLN Z-score % Pred ‘ Pos
FvC 3.44 3.18 -1.20 83
FEV4 273 2.49 -1.14 84
FEV; / FVC 79 67 0.04 100
FEF25.75 [1SO] 2.23 1.46 77
PEFR 8.48 6.54 98

8.72

Volume (L)

Legend
==== Pred
— Pre
— Post

FEV1=273

FEV3=320

Flow (L/sec)

Pre-Bronchodilator
rvc
revt [
revisrve [

predcted

Volume (L)

Calibration Date: Date Calibration Data: Temp: BTPS: BTPS Calibration Date: Date Calibration Data: Temp: BTPS: BTPS
Patient:  Test, Cough Test Date: 02/17/2019 Page: 1of 2 Patient.  Test, Cough Test Date: 02/17/2019 Page: 2 of 2
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Cough in First Second
Delete Curve; Correction: Try a drink of water

Curve dips

4-Curve dips

FLO'W [L'5] (BT FS)
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DHHS (NIOSH) Publication No. 2011-135



AIIergy & Imm unology Clinic =7 Meets ATS Effort v Meets ATS Reproducibilty

Wilford Hall Ambulatory Surgical Center Summary of all Pre Efforts & & & D D D D D
1 2 3 4 5 6 7 8

1100 Wilford Hall Loop Pred Best %Prd
San Antonio, TX 78236 Phone: (210) 292-4278 StartTime 19:55 19:56 19:56 — —
FvC 4.14 279 67 2.78 2.58 279 - -

FEVy 3.26 277 85 257 — -

Name: Earlterm Test ID: 10002 Test date/time: 2/17/2019 7:54:30 PM FEV1 / FVC 79 99 125 100 -
Height at test: 66 in FET — 078 278 078
Weight at test: 160 Ib Sex: M Birthdate: 01-Jul-62 Age at test: 56 V[EXT] 0.07 0.07 0.12
BMI at test: 25.9 Smoking history (pk-yrs): N/A  Ethnicity: White V [EXT]/FVC
Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD @ Fails ATS due to: Startof  Startof  Startof
Predicted set: GLI 2012 expiration _expiration _expiration

FVC Flow vs. Volume FVC Volume vs. Time

Spirometry ATS )

3,

Parameter Best Z-score % Pred ‘ Pos
FvC 2.79 -2.33 67
FEV1 2.77 -1.05 85
FEV1 / FVC 99 349 125
FEF25.75 [1SO] 4.77 165
PEFR 8.21 95

0.78

Flow (L/sec)
Volume (L)

Legend
=== Pred

R I A e e e L A

Flow (L/sec)

Pre-Bronchodilator
Fc [
revn [

Volume (L) FEVI/RVE | i

preducted

Volume (L)

Calibration Date: Date Calibration Data: Temp: BTPS: BTPS Calibration Date: Date Calibration Data: Temp: BTPS: BTPS
Patient.  Test, Earlterm Test Date: 02/17/2019 Page: 1 of 2 Patient:  Test, Earlterm Test Date: 02/17/2019 Page: 2 of 2




No Plateau Before 15 Seconds
Coach: Keep blowing until told to stop
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AIIergy & |mmun°|°gy Clinic 7 Meets ATS Effort v Meets ATS Reproducibilty

Wilford Hall Ambulatory Surgical Center Summary of all Pre Efforts X & & D D D D D
3 ] 5 6 7 3

1100 Wilford Hall Loop Pred Best %Prd 2
San Antonio, TX 78236 Phone: (210) 292-4278 StartTime 20-17 20:14
FvC 4.14 3.61 87 333 3.61 342

FEV1 326 3.04 93 285 3.04 3.00
Name: Hesitation Test ID: 10003 Test date/time: 2/17/2019 8:11:49 PM FEV;1 / FVC 79 84 106 8 84 88

Height at test: 66 in FET 8.47 847 34
Weight at test: 160 Ib Sex: M Birthdate: 01-Jul-62 Age at test: 56 v [EXT]
BMI at test: 25.9 Smoking history (pk-yrs): N/A  Ethnicity: White V [EXT]/FVC
Physician: Doctor D. Docter, M.D. Technician: James M. Quinn, MD t@ Fails ATS due to- Cough Cough Cough

Predicted set: GLI 2012

0.66 0.66 0.51

Spirometry ATS )

Parameter Best LLN Z-score % Pred ‘ Pos 4
FVC 3.61 3.18 -0.90 87

FEV1 3.04 249 -047 93

FEV; / FVC 84 67 0.83 106
FEF35-75 [1SO] 3.75 1.46 130

PEFR 7.52 6.54 87

FET 8.47

Flow (L/sec)

Legend

==== Pred
= Pre
— Post

T I T o T T P ol s e ol i A

Flow (L/sec)

Pre-Bronchodilator
e
re | )

Volume (L) FEVIPVC | [ I

predeled

Volume (L)

Calibration Date: Date Calibration Data: Temp: BTPS: BTPS Calibration Date: Date Calibration Data: Temp: BTPS: BTPS
Patient:  Test, Hesitation Test Date: 02/17/2019 Page: 1 of 2 Patient:  Test, Hesitation Test Date: 02/17/2019 Page: 2 of 2




Hesitation; Slow Start: Large Extrapolated Volume
Delete Curve; Coach: Blast FASTER
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.. 7 Meets ATS Effort Meets ATS R ducibil

Allergy & Immunology Clinic oo ° v Mests Sprocucioty

Wilford Hall Ambulatory Surgical Center Summary of all Pre Efforts 4 ¥ 2 D D D D D
2 3 4 5 6 7 8

1100 Wilford Hall Loop Pred Best %Prd 1

San Antonio, TX 78236 Phone: (210) 292-4278 StartTime 2040 20:37 20:39
FvC 4.67 3.07 66 307 353 2.88

FEV4 4.03 2.60 65 260 294 259 — — —
FEVy / FVC 85 98 85 33 90
FET - 6.65 6.65 6.55 5.95

Height at test: 66 in o o o -
Weight at test: 155 Ib Sex: M Birthdate: 01-Jul-00 Age at test: 18 VIEXT] - :
V [EXTI/FVC -

BMI at test: 25.1 Smoking history (pk-yrs): N/A Ethnicity: White
Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD :‘gl Fails ATS due to: Cough Start of

Predicted set: GLI 2012 expiration
FVC Flow vs. Volume FVC Volume vs. Time

Name: BMT Test ID: 10005 Test date/time: 2/17/2019 8:35:43 PM

4

Spirometry ATS 7

Parameter Best LLN Z-score % Pred ‘ Pos
FvC 3.07 3.79 -3.00 66

FEV1 2.60 326 -3.01 65

FEV; / FVC 85 75 -0.28 98
FEF35-75 [1SO] 3.05 299 67

PEFR 3.73 6.64 43

FET 6.65

Flow (L/sec)
Volume (L)

Legend

==== Pred
= Pre
— Post

Volume (L)

Flow (L/sec)

Pre-Bronchodilator
vl ©
2 |

Volume (L) eI | | [ [s]

predicted

Volume (L)

Calibration Date: Date Calibration Data: Temp: : BTPS: BTPS Calibration Date: Date Calibration Data: Temp: BTPS: BTPS
Patient:  Test, BMT Test Date: 02/17/2019 Page: 1 of 2 Patient:  Test, BMT Test Date: 02/17/2019 Page: 2 of 2




Poor Initial Blast
Coach: Blast air out HARDER
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Incomplete Inhalation
Coach: Take a DEEPER breath
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AIIergy & |mmun°|°gy Clinic Meets ATS Effort v/ Meets ATS Reproducibilty

Wilford Hall Ambulatory Surgical Center Summary of all Pre Efforts v v v D D D D D
3 1 5 3 7 8

1100 Wilford Hall Loop Pred Best %Prd 1 2
San Antonio, TX 78236 Phone: (210) 292-4278 StartTime 20:29
FvC 4.14 3.50 85 3.40

FEV1 3.26 2.81 86 271
Name: Pavifom Test ID: 10004 Test date/time: 2/17/2019 8:28:02 PM FEVy / FVC 80 101 80

Height at test: 66 in FET - 9.70 8.74
Weight at test: 160 Ib Sex: M Birthdate: 01-Jul-62 Age at test: 56 V [EXT] - 0.07 0.08
BMI at test: 25.9 Smoking history (pk-yrs): N/A  Ethnicity: White V [EXT]/FVC -
Physician: Docter D. Doctor, M.D. Technician: James M. Quinn, MD & Fails ATS due to:

Predicted set: GLI 2012

Spirometry ATS

Parameter Best LLN Z-score % Pred ‘ Pos 4
FvC 3.50 3.18 -1.09 85
FEV1 2.81 249 -0.97 86
FEV1 / FVC 80 67 0.19 101
FEF25.75 [150] 2.85 1.46 99
PEFR 7.67 6.54 89

9.70

Flow (L/sec)
Volume (L)

Legend
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— Pre
— Post

FEV1=281

1011 12 13 14

FEV3=324

Flow (L/sec)
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pedicled

Volume (L)

(F:’:(I;:.:?“on%i:e;:\),?f?m T oz/??/llgbor?:on Data:_Temp: : B;—:i:_ ?-2?2 Calibration Date: Date Calibration Data: Temp: BTPS: BTPS
) ! ! ge- Patient:  Test, Pavifom Test Date: 02/17/2019 Page: 2 of 2




Clinical Data Gathered

e Forced Vital Capacity (FVC) maneuver

* Measurements
e FVC = forced vital capacity
 FEV, = forced expiratory volume in one second
e Ratio FEV,/FVC
 FET = forced expiratory time
* Not recommended 2017 but may use in 2019*

* FEF,; ;5 = "midflows”™ = MMEF (Maximal Mid-Expiratory Flows)
 PEFR = peak expiratory flow rate

e New In 2019
e FIVC



FVC

e Forced Vital Capacity
 Effort dependent

e Presentation®
e Value in liters
* Referenced lower limit of normal
* Referenced Z score
e Referenced % predicted (mean)
* Do not present the predicted (mean) value

Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 ATS Reporting Standards

SPIROMETRY

_ Pre-Bronchodilator Post-Bronchodilator
| Best | LIN | zscore | %Pred st | z-score | %Pre Change | %Chng

-
B

Reference valueb GLI 2012 Test quahty Pre FEU1 -A, FVC - A; Post: FEV1 - A, FVC - B

Am J Respir Crit Care Med 2017;196: 1463-1472.



FEV,

e Forced expiratory volume in one second
 Effort dependent

e Presentation®
e Value in liters
* Referenced lower limit of normal
* Referenced Z score
e Referenced % predicted (mean)
* Do not present the predicted (mean) value

Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 ATS Reporting Standards

SPIROMETRY

_ Pre-Bronchodilator Post-Bronchodilator

Reference UﬁlUEb GL'I 2{]12 Tes’r q'uahty Pre: FEU1 - A, FVC - A; Post: FEV1 - A, FVC -B

Am J Respir Crit Care Med 2017;196: 1463-1472.



FEV,/FVC Ratio

* Not an independent test - simply mathematical
relationship
e Presentation*
* Presented ONLY as an absolute ratio (ie 0.72)
* Do not present as % (not 72%)
* Referenced lower limit of normal
e Referenced Z score
* Definitely do not present as % predicted (mean)

Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 ATS Reporting Standards

SPIROMETRY

_ Pre-Bronchodilator Post-Bronchodilator
m-

Heference valueb GLI 2012 Test quahty. Pre FE\H -A, FVC - A; Post: FEV1 - A, FVC - B

Am J Respir Crit Care Med 2017;196: 1463-1472.



FEV,/FVC Ratio

* Key Factors

* FEV,/FVC ratio < lower limit of normal indicates
and defines an obstructive pattern

e Most sensitive measure of obstruction
e Severity of obstruction is determined by FEV,

Am J Respir Crit Care Med 2017;196: 1463-1472.



Midflows

* FEF25.750
* MMEF = maximal mid expiratory flow rate

e 2017

* Not recommended for use or in report*

e Have not demonstrated added value for identifying
obstruction in adults or children

e 2019
* May be reported without endorsing it

Am J Respir Crit Care Med 2019;200:70-88.



Grading Adequacy

 Direct observation for proper effort
e Acceptability criteria — within each test/effort
e Reproducibility criteria — between tests/efforts

Eur Respir J 2005;26:948-68.



Grading Adequacy

* Acceptability
e Examination of tracing and values within maneuver
e A good start - no hesitation (extrapolated volume criteria available)

e Sharp rise in peak flow
* Rise from 10% to 90% PEF should be <150 milliseconds
e Within first 25% of FVC (not ATS)

* Flow/volume loop smooth without notching or artifact
* No early cough
* No early termination/glottic closure

* Adequate duration when end of forced expiration (EOFE) — not
end of test (EOT)

* No change in volume (<0.025 L) for >1 second (plateau in VT curve)
e Effortis > 15 sec
* No minimum time (no longer > 3 sec in children and > 6 sec in adults)

e FIVC — FVC <0.100 L or 5% of FVC — whichever is greater

Eur Respir J 200526:948-68.
Am J Respir Crit Care Med 2019;200:70-88.



Grading Adequacy

e Reproducibility
e Comparison between maneuvers
e 3 acceptable spirograms
 FVC and FEV1 graded independently

e 2 best FVC and FEV1 measures
e Within 0.150 L of each other for > 6 yo
e Within 0.100 L or 10% of largest FVC whichever greater for < 6 yo

Eur Respir J 2005;26:948-68.
Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 Grading Adequacy

Table 1. Quality Categories for FVC or FEV, in Adults and Children

Grade Criteria for Adults and Older Children and for Children Aged 2-6 Years
=3 acceptable tests with repeatability within 0.150 L
for age 2-6, 0.100 L, or 10% of highest value, whichever is greater

=2 acceptable tests with repeatability within 0.150 L
for age 2-6, 0.100 L, or 10% of highest value, whichever is greater

=2 acceptable tests with repeatability within 0200 L
for age 2-6, 0.150 L, or 10% of highest value, whichever is greater

=2 acceptable tests with repeatability within 0250 L
for age 2-6, 0200 L, or 10% of highest value, whichever is greater

One acceptable test
No acceptable tests

* Clinically useful = Grades A, B, C
e Should not use = Grades D, E, F

Am J Respir Crit Care Med 2017;196: 1463-1472.



2019 Grading Adequacy

Number of Measurements Repeatability: Age >6 yr Repeatability: Age =6 yr*

cceptable Within 0.150 L Within 0.100 L*
‘u"."i'r.f'lir'| 0.150 L w._l'rhln I_! ‘II_JI_! L*

= Within 0200 L
= an:n:a:table ‘u-."rhln IJEt-I_J L
: l;:_T.:LtJIH p
E.‘[JT.:I.L'I|-I4
table AMD =1 usable
table and 0 usable

e Always strive for grade A
e Other results may still contain useful data

Am J Respir Crit Care Med 2019;200:70-88.



Assessment of Normal Values

e Comparison with “normal/healthy” subjects

e Anthropomorphically similar
 Birth Sex
* Age (years to one decimal place)
e Height

e Ethnicity — should include Caucasian, African
American, NE Asian, SE Asian, Mixed or Other *

e All parameters from the same reference pool

* Global Lung Function Initiative (GLI) — 2012
(Quanjer 2012) *

Eur Respir J 2005;26:948-68.
Am J Respir Crit Care Med 2017;196: 1463-1472.
Am J Respir Crit Care Med 2019;200:70-88.



Reference Pools

Edit Patient Infarmation

L_.

1D:
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[n | (wl

Diagr
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123456
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SE
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First

name:

Predicteds:

laroup:

| First

* Male  Female

Quanjer GLI 2012

Pre-defined
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Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop

s" Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop

s

"-\‘f\, -"Eul(k\'w\'\l San Antonio, TX 78236 Phone: (210) 292-4278 % % San Antonio, TX 78236 Phone: (210) 292-4278

Patient Patient

Name: Afamjz Nomogram ID: 307193 Test date/time: 2/17/2019 4:29:03 PM Name: Afamjz Nomogram ID: 307193 Test date/time: 2/17/2019 4:29:03 PM
Height at test: 70 in Height at test: 70 in

Weight at test: 140 Ib Sex: F Birthdate: 25-May-93 Age at test: 25 Weight at test: 140 Ib Sex: F Birthdate: 25-May-93 Age at test: 25
BMI at test: 20.1 Smoking history (pk-yrs): N/A Ethnicity: White BMI at test: 20.1 Smoking history (pk-yrs): N/A Ethnicity: Black

Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD

Predicted set: GLI 2012 Predicted set: GLI 2012

Spirometry ATS

Spirometry ATS

Parameter Units Best LLN Z-score % Pred | Pos Parameter Units Best LLN Z-score % Pred ‘ Pos
FvC E 3.49 3:73 -2.08 75 FvC L 3.49 3.13 -0.95 87
FEV1 1= 2.86 3.18 -2.30 72 FEV1 15 2.86 2.67 -1.22 84
FEVy / FVC % 82 74 -0.55 96 FEV1 / FVC % 82 75 -0.63 95
FEF25-75 [1SO] L/s 2.80 FEF25-75 [ISO] L/s 223
PEFR Lis 6.73 5.88 85 PEFR L/s 6.73 5.54 85
FET sec FET
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Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop

Q Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop

"7‘/,, M \\\N\'\' San Antonio, TX 78236 Phone: (210) 292-4278 & San Antonio, TX 78236 Phone: (210) 292-4278
[
Dafiant _'"‘_ .....
Name: Afamjz Nomogram IDN 307193 Test date/time: 2/17/2019 4:29:03 PM Name: Afamjz Nomogram : 307193 Test date/time: 2/17/2019 4:29:03 PM
Height at test: 70 in Height at test: 70 in
Weight at test: 140 Ib Sex: F Birthdate: 25-May-93 Age at test: 25 Weight at test: 140 Ib Sex: F Birthdate: 25-May-93 Age at test: 25
BMI at test: 20.1 oking history (pk-yrs): N/A Ethnicity: White BMI at test: 20.1 moking history (pk-yrs): N/A Ethnicity: Black
Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD Physician: Doctor D. Doctor, M.D. Technician: James M. Quinn, MD

Predicted set: GLI 2012 Predicted set: GLI 2012

Spirometry ATS

Spirometry ATS

Parameter Units Best LLN Z-score % Pred| Pos Parameter Units Best LLN Z-score % Pred‘ Pos
FVC E 3.49 3:73 -2.08 75 FVC L 3.49 3.13 -0.95 87
FEV1 L 2.86 3.18 -2.30 72 FEV1 15 2.86 267 -1.22 84
FEV1 / FVC % 82 74 -0.55 96 FEV1 / FVC % 82 75 -0.63 95
FEF25-75 [1SO] L/s 2.80 FEF25-75 [ISO] L/s 223
PEFR L/s 6.73 5.88 85 PEFR Lis 6.73 5.54 85
FET sec FET
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Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center

1100 Wilford Hal
y -"EU[(;\\A\N\' San Antonio, TX
Patient
Name: Afamjz Nomogram
Height at test: 70 in
Weight at test: 140 Ib
BMI at test: 20.1
Physician: Doctor D. Doctor, M.D.
Predicted set: GLI 2012

| Loop
78236

ID: 307193

Smoking history (pk-yrs): N/A

Phone:

(210) 292-4278

Test date/time: 2/17/2019 4:29:03 PM

Sex: F

Ethnicity: White

Age at test: 25

Technician: James M. Quinn, MD

Patient
Name: Afamjz Nomogram
Height at test: 70 in
Weight at test: 140 Ib

BMI at test: 20.1

Predicted set: GLI 2012

Physician: Doctor D. Doctor, M.D.

Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
i 1100 Wilford Hall Loop
" San Antonio, TX 78236

Smoking history (pk-yrs): N/A

ID: 307193

Phone: (210) 292-4278

Test date/time: 2/17/2019 4:29:03 PM

Sex: F

[¢]

[o]

[
[

Spirometry ATS
Parameter Units Best I LLN Z-score % Pred Pos
FVC L 3.49 I 373 208 75
FEV1 L 2.86 3.18 -2.30 72
FEVy1 / FVC % 82 74 -0.55 96
FEF25-75 [1SO] L/s 2.80
PEFR Ls 6.73 5.88 85
FET sec
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FVC Flow vs. Volume

Spirometry ATS gz

Parameter Units Best I LLN IZ-score ")o Pred Pos
FVC L 3.49 3.13 -0.95 87

FEV1 L 2.86 2.67 -1.22 84

FEV1 / FVC % 82 -

FEF25-75 [1SO] L/s 223

PEFR L/s 6.73 5.54 85
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Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop
San Antonio, TX 78236

Allergy & Immunology Clinic

Wilford Hall Ambulatory Surgical Center
1100 Wilford Hall Loop
San Antonio, TX 78236

%\F

o

9,

Phone: (210) 292-4278 Phone: (210) 292-4278

y i
MEpcau®

Patient

Name: Asian Nomogram
Height at test: 70in
Weight at test: 215 |b

BMI at test: 30.9

Physician: James M. Quinn, M.D.

Predicted set: GLI 2012

ID: 305704

Sex: M
Smoking history (pk-yrs): N/A

Test date/time: 2/16/2019 5:22:23 PM

Ethnicity: White

Age at test: 57

Patient

Name: Asian Nomogram
Height at test: 70 in
Weight at test: 215 Ib

BMI at test: 30.9

Physician: James M. Quinn, M.D.

Predicted set: GLI 2012

ID: 305704

Smoking history (pk-yrs): N/A

Test date/time: 2/16/2019 5:22:23 PM

Sex: M TR S . -

4

Ethnicity: Southeast Asian

Age at test: 57

Spirometry ATS Spirometry ATS
L ] 1 I
Parameter Units Best LLN Z-score % Pred § Pos Parameter Units Best LLN Z-score % Pred | JPos
FvC L 3.52 365 -1.84 74 FvVC L 3.52 3.21 -1.14 83
FEV1 L 262 281 -2.00 71 FEV1 L 2.62 2.55 -1.51 78
FEVy / FVC % 74 66 -0.59 95 FEV1 / FVC % 74 70 -1.02 92
FEF25-75 [1S0] Ls 1.59 FEF25-75 [1SO] L/s 1.71
PEFR Lis 5.95 712 63 PEFR Lis 5.95 712 63
FET sec | FET sec
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2017 ATS Reporting Standards

SPIROMETRY

Pre-Bronchodilator Post-Bronchodilator

-

Reference values: GLI 2012 Test quality: Pre: FEV1 - A, FVC - A; Post: FEV1 - A, FVC - B

Pre-Bronchodilator LLN  predicted
FVC
FEV1
FEV1/FVC

z-score -5 —4 -3 -2 -1 0

Post-Bronchodilator LLN  predicted
FVC
FEV1
FEV1/FVC

Flow (L/s)

Z-score -5

Volume (L)

Volume (L)

Time (s)

Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 ATS Reporting Standards

SPIROMETRY

[ PreBronchodiaior
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Am J Respir Crit Care Med 2017;196: 1463-1472.



2017 ATS Reporting Standards

Pre-Bronchodilator

LLN

predicted

FVC |

FEV1 |

FEVﬂFVC!

Z-score -5

Post-Bronchodilator

predicted

FVC | |

FEV1 |

FEV1/FVC |
!

|
|
Z-score -5 —4

Am J Respir Crit Care Med 2017;196: 1463-1472.
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Post-Bronchodilator
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2017 ATS Reporting Standards
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